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Q-i, We wish to compare the geometrical and physical properties of the maths-type coherent 

states for q > 1 [T| with those of the same for < q < 1. Many mathematical properties of 
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the latter were indeed studied by Arik and Coon [2j, but as far as we know, their remaining 
properties have not been considered so far in the literature and will therefore be reviewed 
here. 

All the formulas presented in Sect. 3 of Ref. pQ are valid whatever range of q values we 
deal with. The only thing to be remembered when applying them to q values in the interval 
(0, 1) is that the z values are then restricted to the disc of radius [oo] 1 / 2 = (1 — q)^ 1 ^ 2 - 

The metric factor u q (t) = d(N) q /dt (where t = \z\ 2 ) behaves as u q (t) ~ 1 + 2(1 — q)(l + 
q)~ 1 t + 0(t 2 ) for small t values. It is therefore larger than u(t) = 1, corresponding to the 
flat geometry of the conventional CS. Numerical calculations confirm this result for higher 
t values: u) q (t) turns out to be an increasing function of t and of 1 — q. The behaviour of 

ui q {t) as a function of t is therefore opposite in the two ranges < q < 1 and q > 1. 
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The same conclusion applies to the Mandel parameter Q q = [(AN) 2 — (N) q ]/ (N) q . 
It indeed behaves as Q q (t) ~ (1 — q)t/(l + q) + 0(t 2 ) for small t values. As shown in 
Fig. 1, it remains positive for higher t values, so that the photon number distribution is 
super- Poissonian instead of being sub-Poissonian as for q > 1. 

The discussion gets somewhat more involved for the variance (AX)^ of the Hermitian 
quadrature operator X, given by Eq. (26) in Ref. pQ. The coefficient of 2(Kez) 2 in this 



equation, behaving as w2/(l + g) — l + 0(i) for small t values, can be checked to be positive 
over a wide range. As a consequence, for a given t, the maximum squeezing in X can be 
achieved when z is imaginary (vs. z real for q > 1). On setting z = i\/t, we find that for 



small t values, R q (t) = 2(AX) 2 q ~ 1 + 2 [l - ^2/(1 + q)\ t + 0(t 2 ) 1 , showing the presence 
of squeezing as in the q > 1 case. This is confirmed in Fig. 2, where R q {t) is plotted against 
t for z = and several q values. 

The behaviour of the signal-to-quantum noise ratio a q = (X) 2 /(AX) 2 is still more com- 
plicated because for a given t value, the numerator (X) 2 is maximum for real z, while 
the denominator (AX) 2 is minimum for imaginary z. We have therefore to consider non- 
vanishing values of both Kez and Im^. A three-dimensional plot of a q shows that the 
latter increases with both Kez and Imz, but that it always remains smaller than 4{N) q , 
corresponding to the value 4N S attained for the conventional CS. There is therefore no 
improvement on the conventional CS value, contrary to what happens for q > 1. 

Let us finally consider the deformed commutation relation (28) in Sect. 4 of pQ and 
assume this time that a and (3 are both negative. It is then easy to see that Eq. (29) 



is replaced by q = (1 — hy\a\\(3\)/(l + hJ\a\\/3\), where q varies in the interval (0, 1). 
For \a\ = m 2 uj 2 \l3\, the harmonic oscillator Hamiltonian (31) becomes equivalent to the 
Arik and Coon g-deformed oscillator Hamiltonian of frequency |(1 + q)u, so that the CS 
associated with the latter are intelligent CS for the former. Such CS, however, have no 
application in connection with problems in string theory and quantum gravity because for 
negative a and j3, Eq. (28) of pQ does not lead to nonzero minimal uncertainties in position 
and momentum. This of course contrasts with the case a, (3 > or q > 1, described in PQ. 

1 There is an unfortunate typo in the corresponding result for q > 1 and z = ^/i, given in Ref. pQ. The 
correct formula reads R q (t) ~ 1 - 2 1 - ^2/(1 + ^)1 t + 0{t 2 ). 
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Figure captions 

Fig. 1. The Mandel parameter Q q (t) as a function of t — \z\ 2 for q = 0.98 (solid line), 
q = 0.96 (dashed line) and q = 0.94 (dot-dashed line). 

Fig. 3. The variance ratio R q (t) as a function of t = \z\ 2 for imaginary z and q = 0.98 (solid 
line), q = 0.96 (dashed line) and q = 0.94 (dot-dashed line). 
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